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[0010] 

[MEANS FOR SOLVING THE PROBLEMS] A light emitting diode according to 
claim 1 of the present invention includes an LED chip, and a photoluminescent phosphor 
for absorbing at least part of light emitted from the LED chip and performing 
wavelength conversion to emit light. The LED chip is a nitride-based compound 
semiconductor, and the photoluminescent phosphor is an yttrium/aluminum/garnet- 
based phosphor activated with cerium. 

[001 1] Further, in a light emitting diode according to claim 3 of the present invention, 
the LED chip is a gallium nitride-based compound semiconductor, and the 
photoluminescent phosphor is a (REi- x Sm x )3(Al y Gai_ y ) 5 0i2:Ce phosphor, where 0<x<l, 
0<y<l, and RE is at least one type selected from Y, Gd. 

[0012] Furthermore, in a light emitting diode according to claims 2 and 4 of the present 
invention, the LED chip which is a nitride-based compound semiconductor has an 
emission spectrum in which a main peak has an emission wavelength in the range of 
from 400 nm to 530 nm, and a main emission wavelength of the photoluminescent 
phosphor is longer than the main peak of the LED chip. 

[0037] (LED chips 102, 202, 702) 

An LED chip is preferably embedded in a molding member 104, as shown in Fig. 
1 . The LED chip used in a light emitting diode of the present invention is a nitride- 
based compound semiconductor capable of efficiently exciting an 
ytrTiunValurninum/garnet-based phosphor activated with cerium. The nitride-based 
compound semiconductor (general formula: IniGajALN, where 0^i, 0^j, 0£k, i+j+k=l) 
includes various semiconductors, such as InGaN and GaN doped with various types of 
impurities. The LED chip serving as a light emitting element has a semiconductor such 
as InGaN formed on a substrate as an emission layer by MOCVD or the like. A 
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structure of the semiconductor may be a homostructure, a heterostructure or a double 
heterostructure having a MIS junction, a PIN junction, a PN junction or the like. 
Various emission wavelengths can be selected depending on the material for the 
semiconductor layer and a mixture ratio thereof. Alternatively, the structure may be a 
single quantum well structure or a multiple quantum well structure in which a 
semiconductor active layer is formed on a thin film produced by quantum effect. 
Specifically, in the present invention, an active layer in the LED chip has a single 
quantum well structure of InGaN, thus preventing deterioration of the photoluminescent 
phosphor and realizing a light emitting diode which emits light with higher luminance. 



[DESCRIPTION OF THE REFERENCE SIGNS] 

101, 701 ... coating portion containing photoluminescence 

102, 202, 702 ... LED chip 

103, 203 ... conductive wire 
104 ... molding member 
105 ... mount lead 

106 ... inner lead 
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Abstract of JP 10242513 (A) 
PROBLEM TO BE SOLVED: To reduce the 
luminous efficiency deterioration and color slurring 
of a light emitting diode even when the diode is used 
for a long time under a high-luminance condition, by 
respectively constituting the LED chip and 
photoluminescent phosphor of the diode of a nitride 
compound semiconductor and cerium-reactivated 
yttrium aluminum garnet phosphor. SOLUTION: An 
LED chip 202 using a gallium nitride semiconductor 
is fixed in an enclosure 204 of a chip type LED with 
an epoxy resin, etc. An epoxy resin in which a (RE1- 
x Smx )3 (Aly Ga1-y )5 012 : Ce phosphor is 
scattered is uniformly cured as a molded member 
201 which protects the LED chip 202, conductive 
wires, etc., from the external stresses. The cerium- 
reactivated yttrium aluminum garnet phosphor is 
scattered in the epoxy resin as a photoluminescent 
phosphor. 
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e, So, To, C««rafi«A-*-*ita«ff*U\ 
PSMs#y 3*3 P 

IK-^KTiSZn, Mg, Be, Ca, Sr, B 

ftp® K-/<j/ l-iJfcMtfc, ^IdiSSDSte, iSSS-^iS 
«IM»^?X*IBIt*fc: J: 9 PSMfcS*5 £ k#»* L 
V\ ^y^V^if(Cj;«3 P^HSffcStWSl^iSf*:© 

[0 0 3 9] fcic, fcasiifc*****^-**^ 

KM©J3ft%^-rs^v- HsWB*5-f 
^V-}CJ;i9iS87;v*y h-fSAv Xl43D$&H.fc 9 >b 
j£v^§©it£r$J>J&A,«« (^-7#yH , fl-^Sci, 

y k«- s * * 9 m i 9 * 

*^xA-i'f ) fy7'tl;i-y bfS. r©4.5fcL-C 
g{b#y *A5Mfc^^{frO*6 LED* 

[0 04 0] *K32Wro3g3fe^ K fcfcv^T 
%3§3t^*5^t4, 7* h/i^^^tSftfri:©** 

OOnmK±5 3 0nmaT»4t<, 4 2 0 nmfil 
±4 9OnmTOU!l0*U\ LEDfy^t?* 

SfcfcfcSi, 4 5 0nm6i±4 7 5nmeiTaS$6>t*-F 

3 fc*H- 0 4 5 OnmttiEtfcN-^&KfOlSft 
aSLED^y^feOJgJt-Cfct), 5 7 0nm#5fi{Chf 

h^5^-feV^(7)3S3tT?fe5. ft*5, *S3SW<OLED 
f-yy^jSlD^r, g)fc#&IifgL&^LEDf-y7'£- 

[oo4i] ji&Wim, 7*h/>s*-fc>*syitfw* 
aa^ri»4»b**{b^**»#-e* s l e d * ? y c 

inxT, 7*W^**^*£ftfc£Ji®ttKi&gLfc 
y ^Aat^^v^^A^y * at/us ~$j*mt£ 

i-C-fo5LED^yy4riag**5. 7* 



(7) ^ffiqz 1 0-2 4 2 5 1 3 

/2 

3 5. 

[0 04 2] 0 2 0 3) fttt 

0 2 0 3 £LTI4, LEDfy^lO 
2, Z0 2«3«ifc»*-5y*tt, WWKSEtftl^, * 

SiUliO. 01cal/(s) (cm!) rc/ 0 
m) &JbiW*L<, J:!3»*L<!±0. 5c a 1/ 
(s) (cm 2 ) CC/cm) W±t?fcS. *fc. ftS 
/0 ttttif*#JtLTW«tt!M+-©lMstt. »*L< 
(4, <£> 1 0 (t m&.±s $ 4 5 tf mKTt&5. »t, tt 

* tilt = -r v fc S *ir 

5 r. k Id J; 9 imt«lftfagS*»5|l«S*.feWf« L'W 
2 5iamK±^J:t)»*U<. IgftSm^a £ ©li 

20 A$©&jR;Rtf*ft&©£&&m\fc**ft!7^i'-iO* 
y7"©SSt, -< V7— • y-K&v-r^y |» • y-K 

[0043] {-vy-yv • y-Ki o 5) v^^b • y 

-Kl05fctTi4, LEDf-y7*l 0 2&i2B£"t!:3 

*£$;$s&*Uf&l\, Sfc, LED? L 3'7'§:&gcKBL 
viJyF. y-K&LEDf L y7'©*ja«ffii:U-C?Jffl 

y4^~mk<T>mk'<8Lft-*-$>hfrZ>, -^I7^h- 
[0044] LEDfy7"l 0 Zk^iryh • 

05©* y -?k ommmmt&mmtt v z-^xn o 

rids-ct5. A#Wttt, :*>K*f*ffi, r^y/HJ 
40 yLED^yT-^iftiU^^Vh • ])-Yk&%Zl£ 

5^*(cm^;WK^$*5fcfeicf4Ag-;-^ * 
-zKy-i-^ &m/<:'7'*fcffl^«r 

(wLED^s'7*^BaB$^^s^!7>•^ • y-K©gffife 

•£©SBffl£i4, 0. 1SJ^±0. 8STO ! ff*U 
f43 0 0 M Q-cm^T^f*L<, J;9Sf^U<i4, 
50 *tt©LED^y7 , *:8HH-«»frtt. LEDfy7> 
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ilZ. JUWaiUtt, 0. 0 1 c a 1/ (s) (cm*) 
CC/cm) K±W*L< <fc«3SJ£L<« 0. 5 c 
al/(s) (cm 2 ) CC/cm) £JLfeS>5. Ztl 
&»*tt«tfett» t UT(4, ft. M, ftAO*. a 

[0045] c-r vt— • y-Ki o 6) -r ■ y 
-ki oeibtfi, • y-Ki 0 5±tcge* 

i o 3 t<nmwt*mz>h<Dx-hi,. • y-K± 

5. flrfrWica, -r^h • y-H>bgt^5(^c 

X, -fW--- y-Kw^^-^r-i'V^iS-frSSi 
EWBSf«:^:#<1-5Ci:ia^^J:oT^9Vh • y- 
K^biUBHxfc-f i^— ■ y-Ktggg$*53H;tt 

©gt&SgEBrofeStt, *J|Htfcaf*UTi. 6SB±i 
OS«Ta s flF*U\ >f J"*— ■ y-K©fc*g8£S* 
y-K7 

5^tt^r©-r>i— • y - Kfcju&ats-sfcfct-r w- 
[oo46] -f w— • y - Ktt, sgmtec-r ir*--e& 

00^£J-cmKT»SL<, i!)ffSL<tt3M0 
-cmfiiTX-fca. rHe><o*#4r?»fc-t-tt^iUX 

t±, », a, mx<om, &>xK>mixm, 

[0 0 4 7] (a-Tjlsf&l 0 1) *K3SWfcJBn 
bliSa- r-f >y*§n 0 l £i4, *-^KWl0 4 

tttsofc-r?^ • y-K©*s'7'(cstt&*i5i>©-e 
Lti4, aa**i/»iB, ajrm <>y=- 

v»^y*A, smw^, afcr/vs^A, nubs 

[0 0 4 8] ;vHJSl 0 4) *-^KiWl 0 
4(4, »*^*-K«ftfflfflJfcKy6fCLEDf-y7 p 
10 2, Wttt!?^f-10 3 ) 7* h/> 5 

*flsa*****i.fc3— y- V >-*n» i o i ttx&mfrb 



(8) WM¥ 1 0-2 4 2 5 1 3 
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il-ioTLED^-yT'l 0 2 )4>ibC>?g!6l 

tt&«ft£*&B t 3£S&fcif^1-r£#-t?£3. Sic 

o T L E D f- y 7^ E> ©SSft * *fc ►> *£tfc $ ttfc 

U -TS W VX$££8rfc-fr3 £ 4 iS-e§ 5„ fgot, * 
-A- K«tt 1 0 4 (4&&ISS Ufc»»T?t i v\ 

5. ^-A- KSW 1 0 4»*^«-iisfi:L-Ctt > ±4L 

30 tt, *Iifl»7* K/V5^-fey^*J6($asav^3t*» 

5„ LfciSot, i£OJ:5*3B}tS3Wffi» 1 b7rf-h/u 

40 LED^y7*^?>feaaS^5*Wi%3tiS^^4 3 0 n 

ftWft^ff S*fc**lHSHt±J: Off* tv^ 0 
[0049J (^^gg) ^«g^^«IS7t^^ Kfc 

50 »3fc^^Ktta*afr&Tefi*fc£*SS**£ 



IS 

0 ©£**««#;*:* <*5. Lfcas-Q-C, 6&1©«* 

^StLEDS^WiaiS-rS^^KKioX, R 
G B <n%jt¥ 4 Ka*»#tt Wg* $ jT**fe9*S*> 
54§£-t>fc5= #SI3BW©5Bft*'V:*---r r &RGB©3g 

fete, fetrb*4l>4<T?£5#*»Sifc3. #38ffi 
©IS^^-m, RGBW^Jt^^-Kitt 

[0 0 5 0] Sfc, *«38K»5l3t^^-- KfcffllrVfc 
LEDS*^i5tit. r©I]©LEDgiNti4, 
#&?8§li©afc^383te^#-K©*&/8i/>-t, fiUffl 

(4, *-mwn<om%^4*~ K5 o i©^&^r-y 

^*t*iftiaBLTV5. r©@CiLEDS^§ISr{i^. 
•5Se^g»4, RGB©«3fe^*-K&«*.3tev\ r 
©fcfc, RGB*3tyw*-Kffl©a»©IWBBIK4r^ 
g£Lftv\, ^©S&Sbll&fcttfco-r, 
<<*-m<r>WSm&x- y LEDS*gtrffi»i-C#5. 
[0 0 5 1] LEDim KSbHIKT? *> 5 ^*nU8& 
4^t«ftWt*»S-ft». 8a»iIilK*^©ttJ*^^ 
(c i r ffi* <nmm>%* TftkiFfJ * •? \"l % t + 5 

^ £ K 5 S?^- * S# ft tIEtg $ * 5 IHtlT*- * - 
l2lt#©-C-fe5RAM (Random, Access, 
Memory) 6 0 3i, R AM 6 0 3 fclglg&tlSx 
LEDg*Sgl©*fte!x©fSft^*-K 

frBr*o(H6Sfcjfi»rS**fc»oitiMI**«IH-* 
Pgfl*J«SS& 6 04i, Fgp$J$l[Bj% 6 0 4 ©tttfjff # 

7-f^-6 0 2i:«x:5. P£1I»P(hIS&6 0 414, R 
AM6 0 3teE«*ft*1>'-a'a»6LED***l©» 

[0 0 5 2] Lfc/iS-or, SIfflOLED**S(t, R 

w-ri-rsri/J5T-#5t©r-S)5 0 «£*©* 
ft. »3:fi©*£ffl^ifc L E DS^SfcJt^Affi© 1 fc*f 

i-sw**'>4<«B#M«>ttfflKa[ur^a. 



(9) 1 0-2 4 2 5 1 3 

/(J 

[0 0 5 3] *il»W©*3fey-f KI4, Sfe^*^ 
-fa}— K (W) i:LTB9©*D<, RGBKMJi* 

H*9 0 0tt, LED*^IS©-§IJS:*L9 0 0*S-i^ 

nsfcflus-ra. i©LED«^i§i4, ffiftiais-cfea^ 

<TEIK4iri:m«WK!««S*S. ROt@K^&©itiA 

k-tzz.k.tf-ezz. Miasgtt, ^y^n-i*©*^ 

/0 (t$*5, a^-^-IEtS^at-fcSRAM (Ra n 
doro, Ac c e s s, Memo r y) t, RAMiCSE 

^W*-&-5fc©©Pi ; IKff^-*?iS:-r51igWH81[H]SSt, 

L, i©ai«i!lieS[4, RGBififiJRWSifri-aSSaW 
W , *-Kfc*ffl©BK*£*&+5. P®iSffiW@S§i4, 
RAMiClS'Kc-^5T ; -^^5>. **b«h.©S3fc^ * 

- K0**nMDfcft* UT\ jR*S*S/<^«**rffl 
20 2rf5. rit, efeS©*^*fT7 4&^tt, RGB* 

<, fc£^(4, ^/^ff^©f-^ffiSrfS<, fcSl^tt 

tLCiiJ, LED^S©afe*^-f5. 
[0 0 5 4] L-fc^'oT, S-fe^lTfc^J^-K&Mg 
©JWIE-C^jtr $ -ft 5 fc»©^Vv^{a %%ffi&-r 5 PgWJ 

0j«i[Hiss^bta**^5^vPxm^4, afe***^-< 
[oo55] (ft *mm\<omt¥<< k&ss 

- K©-SBiJSSB*r LT fc&tf b * if*s^ U-ft^ t v> 5 W 

±Siixv»*. b*©s^b(4, aftwvxtr«rrx» 

J0 5, LED«$«0««nE«H:, «#©*B*» 



(10) 

n 

it?**- K#fl3»ta*aRi-*rt!i»-e#*. 

ft-5-atlc ± (J , -^w^fty-ftf- K^-^-8E©3S3t^ /0 
>r^— H*sf«J&*0 hy^MCt 9^jWUfct UCfctt 

[0 0 5 6] (BW%3t*» *mm<o*%¥4 *— 
Kit, B 7 KSMM: 5 ic, ffitfcjgftjygfcl-s;: t fcr- 
#5, IS^^fffiW3B3fc3tjl50»3t^l' Ktt, 7* 20 

at"- n 7 o 6 (c^s-e-s. a>sv^f3y<-f >y~mm 
t meekly- h 7 o 6 ic^aj&ir MR701 

JIS*£7 0 3rtiCLED^j/7°7 0 2 Sr@Si"5. L E 

LEDf^7 0 2 £ h-fc^RS« 7 0 3 ±.izft 

Visits. w5UBS^fcLEDfyyii, 7?*) 50 

A^*3t« 704 ombtkue^ umntt Zvm&Z*. 

5. ^3fc*g 7 0 4 ffl-*©±ffi±(c(4, Hm&ES-itWfc 
*6Mfca8J#£#£;h.;fc7-r^A&©Kimtt7 0 7 

Df y T^SSS £ *VT>->ft^«iS±&= k£#fgW 7 0 5 
&!9:(t^) l £g!)*%lBl±*-ar-Cfc.5o ititi!), LCD 

■ £ Ut«ffl+5»^tt. gft*£7 0 4«±B±C** 

Hoa**»«tt/<^->#3B**Kfcffl : 3 ! -»Kiaifca *o 

*5ri:*s-Ct5 0 SAT, *«*«fl3*»«te-3V^-C» 

[0 0 5 7] 

[Sttffl] 

(Sttffll) KftM^t LT3B3ttr-^*4 5 0 nm, 
3 0 n m« I n G a N*ilH*S:»Jtl tfflV>fc. 
LEDfy 'T'ii, m&£itt^)-7T'(T&m±lCTMG 
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T#*£*fc3EU MOCVDftft<l*3mk*«** 

£ k nman-ZKh 3 n mffc 9 , m-fi^#F*5i£ £ 

)£M{£4 0 0 TC£i±r-T fc 5 . ) 

[0 0 5 8] ^y<?V-y\Z.^ PN«-*afft:*ffi«r»m 

[0 0 5 9] y * UfcfflS y - K7 V-i»©»l: 
*y7"Srfl-t5-v^yh • y-KidLEDf-yT"^^* 
^t-ySJflg-ey-l'^y-r-O'^Lfco LEDfy7"C#I 

[0 0 6 0]-*, y*tfr$.**>x1kyt&it* Y, 

Gd, C e ©ft±8Stlf £<b^SBfeJ*XKK:®#Lfc?§ 

L-CttfWciStf), ZStil 3 14 0 0° C©SST*3BfP H m 
fife LTKS «p b h %**T*#-;V 3 ^ LX . 
«feff, ^ *«C«taLT**S*fc. 7± 

^3 = -7A^btli:LT (Yo.eGdo.z) 3AI5OU : 
CsmM&iltCo CeBtJIli, 0. 0 3-C-fo 

[0 0 6 1] ff^S^fc (Yo.eGdo.2) 3A IsOn : 
cet*(*8 OSftgfs, *#*v«Mioo«ft»«rJ: 

<«^u-c^9y-ts*fc. ^©^?y-^LED9- 

y * >7 x h • y - K±© * y r rt KttA 

■f^»l:tt, LED9 i 3'7'(C|S]^o-t7^ h^5^-fe 
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Ztht. D - K7 u-A*#ALa*tt*tf 

JMg, 1 5 o"C5i$F.oicT«Hfc£ii-fc„ r 5 lttTMS 

[0 0 6 2] ^5 L-C#fefrfc&£*#»#Bri!B4»3fc 

(x = 0. 302, y = 0. 28 
0) , fe?5.g8 0 8 0K, Ra (ft&ttfett) = 8 7. 

5£i49. 5 1m/wi^f«tfcofc. SfcfclltfiJ 
WSfti Lt?g.^2 5^6 OmAilfg, J&£2 5"C2 0m 
Alt, 0*C9 0%RHTT?2 OraAiSO^ 

[oo63] (\mm\) y* Y^x^sT-mtto-* 

(Yo.8Gdo.2) 3AI5O12 : Ce^fc (ZnCd) 
S;Cu, Alt Lfc£l#1-tt, mm 1 t ISMilC 

[0 0 6 4] nfttt, 3B3t*^o»»)fci:*ft#t#* 
L***»**BKao-r K:RE»sfeJHfc*rfflL 
0mAl£ ?S&6 0"C9 0%RHT-?2 OmASS© 

[0 0 6 5] mmm 2) LED f--yf<Dm^mt^ 
****SrSllt«lJ; 9 * I n©#Wfi£if^Lii)fce 
-^460nmiLfc. RI*K:7* 
**fcLT**fll J^Gdcoi^rftSrll^L (Y 
o.eGdo.O 3AI5O12 :CeiLmiiI»ll t 

[0 0 6 6] r$UT#fe*vfcafi*#»*Brffi*38# 

■ttim, (x = 0. 375, y = 0. 37 

0) , 6iag4 4 0 0K, Ra (KftttSjft) =8 6. 
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Sl00%iLl 0 0 0B#HSii^fc*i(t5¥iS)tS4r 

rijjs«ist?#fc. r»H^J<7>7d- h/vs^y-fev^ 

^h/Ufc, El 10 (A) , (B) , (C) t-tjx-en 

[0 0 6 7] (HJS0IJ3) 7t h/>5^-feV^^jfe«:&- 
Y, Gd, Ce(75#±S5c*ICjP^SmSr^$-fr (Y 
5. 35 G do. 57 Ceo. 03 S mo. 01) 3 A 1 sOuitftfti: L 

/o fcfiwwt, mmm 1 1 rattc ut**^ a— k* i o 
izn^xMT^-txhmmm i omtvA k t tbtss 

LT¥*Slfi«#tt/s s 8 %15^a» -C-fco?t„ 
[0 0 6 8] (3IJ£flJ4) *«3SW©«*^-Cd— 

1 6x 1 6©-7hy XtE<t3§3t 
*V Kfc it § B^^HSatfcfc/B^-C^i^fl-rt- 

5 0 4rtgptjBgLHgS-ar7t„ ifet£W5 0 5tt, @ 

tf v Mi j; t> m&icitfe t&v y 3 ^=?a 4 0 6 id 

AoTftW *(0&, 72^^1)3^ 
=?i»&BE^$*LED^SSS:^*-*fc 0 -©LED 

RAM (Random, Access, Memory) 

gSr«l)*L.fc 0 LEDS^trfltHgMLED*? 
■ [0 0 6 9] (3imfll5) %WS\$<03mif4-*~Y 

i±, 7*h/u5*-fcv*l£3fcftfcLT-$:5s; (Y0.2G 

do. s) 3AISO12 : Ce-?S§ft5&3fcft&fflv-Vfc« 
#H4, *Jfe0iJ l i: nmz. \,X%%#4 Or- l 0 0 M 

(¥*&H) 14 (x = 0. 4 5 0, y = 0. 4 2 0) X'h 
IMW«tt4 0%ffi<*»ofc. L^U 5WMW*W8^T 

ttmmm 1 1 n«Hc«iftmitt«r9 u^fc. r©^ 

»*^*~K©4HS*^-:^ h/i-fc, 1111 (A) , 
(B) , (C) tJ&iVe^L-CV>5. 

[oo7o] (hjs^j 6 ) mmm e «3g3t^-Y a— k 
jo tt, 7* h^^^-fe^^jefriut— ®s;Y3Ai50 
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H«»=L.T»*^* , -KtlOO«»*S*fc. H« 

09 6 ©»**<y m, ntt0i i ©js**^ *— v t 

4»K»ti3^-Ctt3E*W i 4 ISI*lc«iifcH«tttr* t 

ED^yy&thmy^-K©^**^ WHS:, 
Ell 2 (A) . (B) , (C) (c^UXV^So 
[0 0 7 1] (H»J 7 ) MM 7 <o»36^-f -t- V 
14, 7* M/5**V**#fc£LrHR5tY» (Al 
o.sGao.s) sOf 2 : C e -C*i5;ri5St*{**flI^fc8 

*tt, mmmi tmrnKLxmyt? -<*-h'Zioo® 

mmi il§)«^c«^^fcI«^4S^*Lrv^fc 0 ;©3O£0!I 
©7* h/VS^yfcV^jgTtflc, LEDf-yT'&ogS* 
^-f^- K©#S5Jfe*"S* hA-«r, HSlcHi 3 
(A) , (B) , (C) 

[0072] mmm s ) s k 

!4, V* h/u 5 LT-J&^Gds (A 

lo.sGao.s) sOii : C e t^ftS Y£-£*&V>1£ 

-KSrlOO fl?gj&£-ftfc„ Sl»J 8 ©383fe*V :*— K 

[0 0 7 3] (XKM 9 ) ^SW 9 <rm%9<< it- K 
14, 7t hA-S Jfcy-fc £ L-t-jKiSYs I n3 

Ou : Cet-S^SAl fc£;i:ftV>g3fcft$rffiVVfc& 
fl-tt, jt*«lfclBI«tUr«3fe^d— KfclOOfl 

[0 0 7 4] 

[%s©a*i *»»w«5a*^*-KB, nuns 

by 7 A • 7/u;;=^ • (RE 
i-xSmi) 3 (AlyGai-y) sOi2 : Ceibfcft&m* 
•a-t>*5 r £ K. 4. "9 *^B3iH»gRf©i£fflti3V>r 4^ 

&^&w<ommmh Lxmvtftm&kMK rim 

3£f£l4, MSJttffct) 1 2 0nsecfcV^C£;i|:;ii£& : £ 

6Sr Sfetc LT, ABB© I T-ftBf IH«»f 5»§-fctt« 
< B KffiL^%3fe^ Ffc-fS r t^t't 
*. S6K, LEDf i S '7'til|tfetttr-^jfiftfe*+5 
t^oTt*5SSEo^? h/HBSr#ofc»«fiife»s 
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kt£Z. IP*,, »*^-f*-Kfcfflv^^^ WMf© 

[0 0 7 5] »K, #iI3S?/!©«#gi 1 *fci4 3 KfBtt 
©ISfigil-S-ilCiiJiaSS^ W$ra©££ffli-*5^T 

[0 0 7 6] *SW©l***2Xttl»**4»«]*4: + 

10 sctlcf?, a*«t<387ti-5wt*sf#5. •*-&*> 

k #iesw(4, Bra*© 5 *j«»««©wfe*s:?(jffl 

StfSjraftKSWi; < - 1 tfXZ 5„ 

ISftffiiJ ("fJfcfc*,, g3W*^©ft:=*A*-tl, LE 
20 Df->'7©^>'K3 ! -t74.i9t>/h&^) (c:^io•tv^5 0 

ixr^LED^s'7fc®ilZ$a(r<l/> D -5-©fcfeiC7^- 

y7Wt|p]^fci: LX <fe L ED^j'7t®JK$tiT^ 
. y-K©*y7*ifT?SM$^^J:<^Jt-r 

[0 0 7 7] *^B^©if*55©fi|fiS;i:1-5rilcJ; 
t), iSffg, gB#iS©(£fflU:fc^T'fe€.-f;h,, BJt8b^ 
JO ©<ST*sfii»T'>/£V^3S3t^*- K*ifa*©3g}6^ 

^5 d i: SriSih r i: 5„ tfc, LEDfy 
5»6 *©^*tf 5> J: 9 iMfrf * - fc * s T-§ 5 

fcft J: IP *-4»fc*Mrc-*38J6#^ *- K r 

fetti£ftfcftte, LED^y7K?fMSJxfcl;Sroei: 

©fcfe^TJfiWi-^lcjfc^^tti-t-5 C i ^-et 

f L s/7^6©7t*fcSL#*5fcw«Jfe^'f^-'-KA>P,^ 
- fcSfeftfc * ^ 5 C t #-C S ^K^JS*^* - V Sr t 5 

[0 0 7 8] 3MWiW©IIWt«60«Wti-rscifej: 

[0 0 7 9] *K»W©Ml*gi70«tati-5rfcKJ: 
JO 9 % JtC»t$ft-?»»«B4:LED«9S«^>ftBAftlc 
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J:oTfetfp>©'>*v>LED**Sfflii-5ri*s-ct 

So 

[0 l ] 0 1 14, #K3S?fi©3S3l£*y K©«S«j»f 
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